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ABSTRACT : PURPOSE: To eliminate the need to form an element as a thin piece and to use an Si 
substrate as a heat sink by providing an optical waveguide in a recessed part of the Si 
substrate and coupling the waveguide with the element. 

CONSTITUTION: The optical waveguide 2 is formed in the recessed part 10a of the Si 
substrate 10 and a semiconductor laser 4 is provided to its projection part 10b by p-side 
down bonding. The waveguide 2 consists of a core layer 2a, a buffer layer 2b, and a clad 
layer 2c and the top surface of the layer 2b is in level with the top surface of the projection 
part 10b. For the purpose, the distance l-i from the top surface of the layer 2b to the center 
of the layer 2a is set equal to the height (I) from the top surface of the projection part 10b 
to an active layer 4a and then the laser 4 and waveguide 2 are finely positioned without 
polishing the substrate of the laser 4. Further, the laser 4 is bonded directly onto the 
substrate 10, so the substrate 10 is usable as the heat sink. 
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